A novel ubichromenol derivative, pseudoalteromone C (1), possessing a 9C nor-monoterpenoid moiety was produced from CGH2XX, a Pseudoaltermonas sp. strain that was originally cloned from bacteria communities associated with the cultured-type octocoral Lobophytum crassum. The structure of 1 was elucidated by using spectroscopic methods and comparing the spectroscopic data with those of known related metabolites.
Secondary metabolites from marine-related microorganisms belonging to the genus Pseudoalteromonas that were originally symbiosised with marine invertebrates had been proven to play an important role in natural product discovery [1, 2] . In our studies involving screening of fermentation broths to identify novel marine natural products, an organic extract of bacterium was identified as strain CGH2XX, a Pseudoalteromonas sp. that was originally cloned from bacterial communities associated with a cultured-type octocoral Lobophytum crassum (von Marenzeller, 1886) was studied. Two novel metabolites, pseudoalteromones A and B, were isolated from Pseudoalteromonas sp. CGH2XX [3, 4] . In the current study, we further investigated the fermentation, isolation and structure determination of a new ubichromenol derivative, pseudoalteromone C (1), derived from Pseudoalteromonas sp. CGH2XX associated with a cultured-type octocoral L. crassum ( Figure 1 ). Figure 2 ), which were established with the assistance of an HMBC experiment. The HMBC correlations between protons and quaternary carbons of 1, such as H-1, H-2, H 2 -4, H 2 -5, H 3 -9/C-3; H 2 -5, H 2 -6, H 3 -8/C-7; H 3 -7', OH-1'/C-1'; H-1, H 3 -7', OH-1'/C-2'; H-1, H-2, H 3 -7'/C-3'; H-1/C-4'; OCH 3 -5'/C-5'; and OCH 3 -6'/C-6', allowed clarification of the carbon skeleton (Table 1 and [5] (Figure 3) , the relative configuration for the C-3 stereogenic center of 1 was suggested to be as R* form as that of 2. Based on the above findings, the structure of 1 was elucidated unambiguously. In the cytotoxicity testing, pseudoalteromone C (1) was not active toward the K-562 (human chronic myelogenous leukemia), MOLT-4 (human acute lymphoblastic leukemia), SUP-T1 (human T-cell lymphoblastic lymphoma), U-937 (human histiocytic lymphoma), and T-47D (human ductal carcinoma) tumor cells (IC 50 > 10 g/mL). Due to the screening platforms are limited; and lots of material were consumed in physical and spectral experiments. The other possible biological activities for this interesting substance will not be assayed at this stage. The extensive assay platforms for the natural products will be set up by the National Research Program for Biopharmaceuticals, Taiwan. The other possible bioactivities for this compound will be studied if we can get enough material in the future.
Experimental
General: Optical rotations were measured using a Jasco P-1010 digital polarimeter. IR spectra were obtained using a Nicolet FT-IR iS5 spectrophotometer; peaks are reported in cm -1 . NMR spectra were recorded on a Varian NMR Mercury Plus spectrometer operating at 400 MHz for 1 H and 100 MHz for 13 C in CDCl 3 using the residual signal as the internal standard; coupling constants (J) are given in Hz. ESIMS and HRESIMS were recorded using a Bruker Tesla solariX 7 FTMS system. Column chromatography was performed on Sephadex LH-20 and normal-phase silica gel (230-400 mesh, Merck). TLC was carried out on precoated Kieselgel 60 F 254 (0.25 mm, Merck), and spots were visualized by spraying with 10% H 2 SO 4 solution followed by heating. Normal-phase HPLC (NP-HPLC) was performed using a system comprised of a Hitachi L-7100 pump, a Rheodyne 7725 injection port, and a semipreparative normal-phase column (Supelco Ascentis Si, Cat #:581514-U, 25 cm × 10 mm, 5 μm; Sigma-Aldrich).
Marine bacteria isolation, culture conditions and extract preparation:
A marine bacterium number CGH2XX was isolated from soft coral Lobophytum crassum that was growing in cultivating tanks equipped with a flow-through sea water system. The bacterium strain CGH2XX was 98.3% identical with Pseudoalteromonas sp. H02P24-23 (Genebank accession no. HQ161380) on the basis of 16S rDNA gene sequence. The marine bacterium was cultured in 2.5 L flasks containing 1 L M1 broth (not containing agar) with 80% seawater. Flasks were incubated at 25 °C on a rotator shaker at 120 rpm. After five days of incubation, extraction of the culture broth (10.0 L) with ethyl acetate (EtOAc, 2 × 10.0 L) yielded 1.71 g of crude extract. The extract obtained was stored at −20 °C.
Separation:
Crude extract was separated on Sephadex LH-20 and eluted using a mixture of methanol and dichloromethane (v/v = 1:1) to yield 17 subfractions A-Q. Fraction F was selected for further study and purified by silica gel, using a mixture of n-hexane and EtOAc (v/v = 2:1) as a mobile phase to obtain 33 subfractions F1-F33. Fraction F7 was purified by NP-HPLC using a mixture of nhexane/acetone (v/v = 4:1) to yield 1 (1.1 mg). MTT antiproliferation assay: K-562, MOLT-4, SUPT-1, U-937 and T-47D tumor cells were obtained from the American Type Culture Collection (ATCC; Manassas, VA, USA). Cells were maintained in RPMI 1640 medium supplemented with 10% fetal calf serum, 2 mM glutamine and antibiotics (100 units/mL penicillin and 100 μg/mL streptomycin) at 37 °C in a humidified atmosphere of 5% CO 2 . Cells were seeded at 4 × 10 4 per well in 96-well culture plates before A ubichromenol derivative from Pseudoalteromonas sp. CGH2XX
Natural Product Communications Vol. 12 (10) 2017 1617 treatment with different concentrations of the tested compounds. The compounds used for cytotoxic assay were all dissolved in dimethyl sulfoxide and diluted to 2, 0.4, 0.08, 0.016 and 0.0032 μg/mL prior to the experiments (the final dimethyl sulfoxide concentrations were lower than 0.02%). Cells were incubated with different concentrations of the compounds for 72 h, then the cytotoxicities of the tested compounds were measured using a colorimetric MTT assay (thiazolyl blue tetrazolium bromide, M2128; Sigma Aldrich) to determine the cell numbers after treatment. In the MTT assay, mitochondrial dehydrogenases produced in viable cells reduce MTT to a formazan product of a purple color. After using dimethyl sulfoxide to dissolve the MTT-formazan product, light absorbance values (OD = OD 570 -OD 620 ) of the wells were recorded at wavelengths of 570 and 620 nm using an ELISA reader (Anthos labtec Instrument, Salzburg, Austria). The data were used to calculate the concentration that caused 50% inhibition (IC 50 ), i.e., the concentration that resulted in the OD value of cells treated with the compound being half that of cells treated with vehicle control. 
